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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

1. Surface treated steel sheet for cells which is surface treated steel sheet for cell cases, and is 
characterized by forming nickel-tin alloy layer in maximum top face of field which is on inside 
side of cell case. 

2. Surface treated steel sheet for cells characterized by being surface treated steel sheet for 
cell cases, forming nickel-tin alloy layer in maximum top face of field which is on inside side of 
cell case, and forming nickel layer in the lower layer. 

3. Surface treated steel sheet for cells characterized by being surface treated steel sheet for 
cell cases, forming nickel-tin alloy layer in maximum top face of field which is on inside side of 
cell case, forming nickel layer in the lower layer, and forming nickel-iron alloy layer in the lower 
layer further. 

4. Surface treated steel sheet for cells characterized by being surface treated steel sheet for 
cell cases, forming nickel-tin alloy layer in maximum top face of field which is on inside side of 
cell case, and forming nickel-iron alloy layer in the lower layer. 

5. Surface treated steel sheet for cells characterized by being surface treated steel sheet of 
case for cells, forming nickel-tin alloy layer in maximum top face of field which is on inside side 
of cell case, forming iron-nickel-tin alloy layer in the lower layer, and forming nickel-iron alloy 
layer in the lower layer further. 

6. Surface treated steel sheet for cells characterized by being surface treated steel sheet for 
cell cases, forming nickel-tin alloy layer in maximum top face of field which is on external surface 
side of cell case, forming nickel layer in the lower layer, and forming nickel-iron alloy layer in the 
lower layer further. 

7. Surface treated steel sheet for cells characterized by being surface treated steel sheet for 
cell cases, forming nickel layer in maximum top face of field which is on external surface side of 
cell case, and forming iron nickel alloy layer in the lower layer. 

8. Surface treated steel sheet for cells which is surface treated steel sheet for cell cases, and is 
characterized by forming nickel layer in field which is on external surface side of cell case. 

9. Cell case characterized by having carried out deep drawing of one surface treated steel sheet 
of claims 1-8, and being manufactured. 

10. the cell case of a claim 9 — using — the interior of this cell case — a positive electrode — 
the cell characterized by having been filled up with the manganese dioxide, the graphite, and the 
potassium hydroxide as a mixture, and being filled up with zinc and a potassium hydroxide as a 
negative-electrode side active material. 

11. The manufacture approach of the surface treated steel sheet for cells characterized by being 
the approach of manufacturing the surface treated steel sheet for cell cases, performing nickel 
plating to both sides of cold rolled sheet steel, performing tinning to the field which is on the 
inside side of a cell case next and carrying out the postheat treatment. 

12. The manufacture approach of the surface treated steel sheet for cells characterized by being 
the approach of manufacturing the surface treated steel sheet for cell cases, performing nickel 
plating to both sides of cold rolled sheet steel, then performing tinning to the both sides, and 
carrying out the postheat treatment. 
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13. The manufacture approach of the surface treated steel sheet for cells characterized by being 
the approach of manufacturing the surface treated steel sheet for cell cases, performing nickel- 
tin alloy plating to the field which performs nickel plating to the field which is on the external 
surface side of the cell case of cold rolled sheet steel, and is to . and a degree on the inside side 
of a cell case, and carrying out the postheat treatment. 

14. The manufacture approach of the surface treated steel sheet for cells characterized by being 
the approach of manufacturing the surface treated steel sheet for cell cases, performing nickel 
plating to both sides of cold rolled sheet steel, performing nickel-tin alloy plating to the field 
which is on the inside side of a cell case next, and carrying out the postheat treatment. 

15. The manufacture approach of the surface treated steel sheet for cells characterized by being 
the approach of manufacturing the surface treated steel sheet of the case for cells, performing 
nickel-tin alloy plating to both sides of cold rolled sheet steel, and carrying out the postheat 
treatment 

16. The manufacture approach of the surface treated steel sheet for cells characterized by being 
the approach of manufacturing the surface treated steel sheet of the case for cells, performing 
nickel plating to both sides of cold rolled sheet steel, then performing nickel-tin alloy plating to 
the both sides, and carrying out the postheat treatment. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

The surface treated steel sheet for cell cases, and cell case technical field This invention relates 
to the cell which used the surface treated steel sheet for cell cases, a cell case, and it 
Especially this invention relates to the surface treated steel sheet suitable for the cell case for 
alkaline manganese dioxide cells, the cell case using the surface treated steel sheet, and the cell 
using the cell case. 

Background technique The so-called point galvanizing method which is the so-called post- 
galvanizing method which is the approach of carrying out the barrel plating of the cold-rolled 
steel strip after press working of sheet metal, or the approach of carrying out press working of 
sheet metal of the nickel-plating steel strip, and using as a cell case has been conventionally 
adopted as the cell case which encloses strong-base liquid, such as an alkaline manganese 
dioxide cell of a primary cell, a nickel KADONIUMU cell of a rechargeable battery, and a nickel 
hydoride battery with which the elongation of need is expected as a new rechargeable battery 
further in recent years. 

By the way, the reason nickel plating is used for cell applications, such as an alkaline manganese 
dioxide cell and a nickel KADONIUMU cell, is based on the following reasons. 
Namely, since ** these cells are mainly using the potassium hydroxide of strong-base nature as 
the electrolytic solution, When connecting that nickel is strong to the corrosion resistance to 
alkalinity, and ** cell to an external terminal, nickel has the stable contact resistance, ** 
Although spot welding is further performed when connecting with juxtaposition at the time of cell 
manufacture, in order to connect a cell to a serial in order to raise the time of welding each 
component part and being assembled by the cell, and an electrical potential difference, or to take 
out many currents, nickel is based on the reason for excelling also in spot welding nature etc. 
However, barrel plating had the problem of the instability of quality by reasons with circulation 
supply of plating liquid not being enough even for the case back, and plating thickness being thin, 
and difficult making it adhere to homogeneity, when galvanizing to the inside side of a long and 
slender cylindrical shape cell case etc. although corrosion resistance improves on the other hand 
since it is rich in plasticity in order that a nickel-plating layer may carry out softening 
recrystallization of the cell produced from the nickel-plating steel plate which carried out thermal 
diffusion processing by heat treatment, although the point galvanizing method does not have the 
aforementioned problem — since there are few cracks and the positive-electrode case inside 
after press forming has them — the positive electrode of an alkaline manganese dioxide cell — 
the problem that where of it is not obtained had the effectiveness [ mixture ] of the 
improvement in adhesion. [ smooth ] 

Here, in an alkaline manganese dioxide cell (refer to drawing 2 ), the cell engine performance and 
the description of the inside of a positive-electrode case (cell case of this invention) have great 
relation. 

namely, the positive electrode of an alkaline manganese dioxide cell — the cell engine 
performance is excellent, so that the adhesion condition of a mixture (it consists of the 
manganese dioxide which is positive active material, a graphite which is an electric conduction 
agent, and an electrolytic potassium hydroxide), and a cell case inside is good, the case of an 
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alkaline manganese dioxide cell — a positive electrode — since the mixture and the cell case 
touch, a cell case is also the conductor which bears electronic transfer with the stowage 
container of a cell. 

therefore, a positive electrode — if the contact resistance of the inside of a mixture and a cell 
case becomes high, the internal resistance of a cell becomes high, as a result, a current will fall, 
or the discharge persistence time will decrease and the cell engine performance will be checked, 
therefore, obtain the cell of high performance — obtaining — then, a positive electrode — it is 
desirable to make low inside contact resistance of a mixture and a cell case. 
In the heavy load discharge engine performance in which it is required that a big current should 
take out an alkaline manganese dioxide cell especially, although the manganese cell is excelled, 
this alkaline manganese dioxide cell can demonstrate that engine performance more by reducing 
the internal resistance of a cell. 

in order to take out a high current — a positive electrode — the approach of making surface 
roughness of a cell case inside coarse in order to reduce the contact resistance of a mixture and 
a cell case, the approach of attaching a slot to the lengthwise direction of a cell case, the 
approach of applying the electric conduction agent which added the binder to the graphite, etc. 
are proposed. (Refer to issue and 84 pages in cell handbook and Maruzen Heisei 2) 
a positive electrode — the result in which internal resistance falls by closing the contact 
condition of a mixture and a cell case if — reverse — a positive electrode — a mixture — an 
inner graphite component can be reduced and cell capacity can also be enlarged more by 
increasing the amount of manganese dioxides which is positive active material, thus, cell internal 
resistance especially a cell case, and a positive electrode — it is a big element on the cell engine 
performance to make a contact condition with a mixture become good. 

However, since moldability ability deteriorates so that roughness of punch is made coarse when 
adopting the approach of considering as the approach of making the inside of a cell case coarse, 
and making roughness of punch of draw forming coarse, above, the problem that it cannot do 
coarsely is to some extent. 

Moreover, it is the pip can type (the positive-electrode terminal area of a cell case is formed in 
convex.) which is in use in recent years when adopting the approach of making coarse inside 
granularity of the cell case after fabrication by enlarging crystal grain of the steel crystalline 
structure of a steel base. In refer to drawing 2 , when crystal grain becomes large, surface 
deterioration arises in the positive-electrode terminal area of a cell case, and there is a problem 
that a product appearance worsens. 

On the other hand, although the effectiveness of the reduction to internal resistance is acquired 
when applying conductive coating material and an electric conduction agent to a cell case inside, 
the process of cell manufacture increases and a demerit, like cost costs dearly arises. 
Therefore, in order to correspond to high performance-ization of an alkaline manganese dioxide 
cell, a manufacturing cost is low and the charge of cell material with low internal resistance is 
called for. 

The surface treated steel sheet for cells of indication this invention of invention has one of the 
following configurations. 

** The nickel-tin alloy layer is formed in the maximum top face of Men who is on the inside side 
of a cell case. 

** The nickel-tin alloy layer is formed in the maximum top face of Men who is on the inside side 
of a cell case, and the nickel layer is formed in the lower layer. 

** A nickel-tin alloy layer is formed in the maximum top face of Men who is on the inside side of 
a cell case, the nickel layer is formed in the lower layer, and the nickel-iron alloy layer is further 
formed in the lower layer. 

** A nickel-tin alloy layer is formed in the maximum top face of Men who is on the inside side of 
a cell case, and the nickel-iron alloy layer is formed in the lower layer. 

** A nickel-tin alloy layer is formed in the maximum top face of Men who is on the inside side of 
a cell case, the iron-nickel-tin alloy layer is formed in the lower layer, and the nickel-iron alloy 
layer is further formed in the lower layer. 

** A nickel-tin alloy layer is formed in the maximum top face of Men who is on the external 
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surface side of a cell case, the nickel layer is formed in the lower layer, and the nickel-iron alloy 
layer is further formed in the lower layer. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2004/10/04 



PCT m n m m m 




(51) BRWR^MH e 
H01M 2/02 



Al 



(ii) wfc&mt^ 



(43) S^SHSB 



WO 95/11527 



1995^4^27 8 (27.04.95) 



(2D m^mmm^ 
(22) mmtoma 

(30) gft*£r-* 

WF5/287787 



PCT/JP94/01656 
1994^10^30(03. 10. 94) 



1993^10^225(22. 10. 93) 



JP 



(71) tfJglA («*&<^T©3E£Sfc^>T) 
m^aKS^^ttTOYO KOHAN CO., LTD . ) C J PXI P ) 
T100 Waw t ftBaEB*«-TB4*3-t Tokyo, (JP) 

(72) ^§9^ ; ^ JtCf 

(75) |&9§:f /ffiglA ( tfgfco^T©* ) 
*tt 3?(OHMURA, Hi tosh i ) CJP/JPD 
T745-06 UjD*^^WK^Pr^^BJrt7 0 0-3 1 6 
Yamaguchi, (JP) 

&lij»-(MORIYAMA, HirokazuKJP/JP) 
T744 0jD*T^4b4*ri 0-1 8 Yamaguchi, (JP) 
£8&*(T0M0M0RI, Tatsuo)CJP/JP3 
*f743 0jn«^^&ffi8 9 6-l Yamaguch.i, (JP) 
feiSS II ( IKETAKA, Sa t osh i ) C JP/JP} 
^744 OjP*T^^ffi*#l 7 2 0-1 3 Yamaguchi, 
(74) ftSA 
#3?± *EB9Jg ( ORTA, Ak i o ) 
T744 ihn&T&m&Xl 3 0 20% 
£#$8£i*5S£tt Tfcl^fl Yamaguchi, (JP) 



(JP) 



AU, CA, CN, JP, KR, US, Wtt»»(AT, BE, OH, DB, DK 
ES. FR, OB, OR, IE, IT, LU, MC, NL, PT, SB.) 



(54) Title I SURFACE-TREATED STEEL SHEET FOR BATTERY CASE AND BATTERY CASE 
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(57) Abstract 

An object of the invention is 
to provide material for a battery case 
which is remarkably reduced in inter- 
nal contact resistance between the bat- 
tery case and the anode forming mix- 
ture, has an excellent alkali corrosion 
resistance, and can improve the perfor- 
mance of the battery. Another object 
of the invention is to provide a bat- 
tery case using the material and a bat- 
tery manufactured by using the battery 
case. The surface-treated steel plate 
has a nickel-tin allbylayer on trie sur- 
face of a steel substrate which , is to 
be the internal surface of battery case. 
The nickel-tin alloy layer is formed 
on the internal surface of the case 
formed by deep drawing, etc. More- 
over, a battery is manufactured by 
putting manganese dioxide, graphite, 
and potassium hydroxide in the case 
as an anode forming mixture and zinc 
and potassium hydroxide as an active 
cathode material. 
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